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in view of flavour anomalies 
(WG3+4, ATLAS+CMS) 
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Models interpreting B-physics anomalies favor 3rd 

generation 

ĄLeptoquarks (LQ) pair and singly produced.                        
LQ3 -> t + t (tttt) and t + b (ttbb).  

    At TeV singly produced might be dominant. 

  

Ą Ź  searches in 3rd generation Ź-> tt and Ź-> tt.  

Ą W  ́searches in 3rd generation, Ẃ->tb and Ẃ->tn 

Observed 
anomalies in       
B-physics 

Complementary 
searches in other 
channels 
Many Run-2 searches in all final 
states. Some projections for HL-LHC. 
So far without dedicated flavor 
interpretations. 

This talk 



LQ and B-physics anomalies  
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With lower precision BELLE, CMS, ATLAS 

Possible explanation are LQ-like mediators. TeV scale and 3rd generation favored.  
LQ couple to leptons and quarks, with a coupling l  



Z  ́and B-physics anomalies  
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Analysis Techniques for HL Studies  
ATLAS 

ÅGenerate truth-only 14 TeV event  

ÅOverlay with jets (full sim) from pileup library, <PU> = 140 or 200  

ÅReconstruct particles from truth+overlay 

ÅSmear their energy and pT using appropriate smearing functions, incl. Eff 
for genuine objects and  rates from mis-identified objects. 

 

CMS (two types, projections and full analyses) 

Projections from a present analysis 
ÅExisting signal and background samples (simulated at 13 TeV) scaled to 

higher luminosity and sqrt(s)=14 TeV. Different uncertainty scenarios. 

ÅAnalysis steps (cuts) from present analyses. 

Full analyses with parametrized detector performance  
ÁDELPHES with up-to-date phase-2 detector performance and <PU> = 200 

ÁAnalysis steps guided by present analysis. Limited optimization for HL 
conditions. Cross checks with present analyses. 

ÁDedicated simulation of signal and bkgr samples 
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CMS ŹĄtt Projection from 2.6/fb to 3/ab  

6 

 
 

 

B
a

s
e

lin
e
 a

n
a

ly
se

s 
a
t 

1
3
 T

e
V

 B
2

G
-1

5-
0

0
2

, 
B

2
G-
1
5-

0
0
3

. 
P

ro
je

ct
io

n
 i
n

 D
P-2

0
1

6
/0

6
4
 a

n
d
 C

M
S-P

A
S-
F

T
R-

1
6-

0
0
5 

ŹĄttbar studied in two dinstinct channels 
distinguished by decay of W (from tĄWb) 
Å Semileptonic (l + b-jet + jet + MET) 
Å All-hadronic channel (jets) 
12 orthogonal categories 

Pure projection 
- Scale existing Run-2 signal and bkgr expectations to 14 TeV and 3000/fb 
- Discriminating variable = m(tt)                                            PU=140 
 
Two scenarios of systematic uncertainties: 
Å Current Run-2 baseline analysis without scaling of uncertainties 
Å E.g. Non-top multijet bkgr (dominant bkgr in all-hadronic) derived 

from data, should improve with luminosity 
Å Uncertainties on ttbar simulation (10-20%) is leading. Uncertainties 
ƻƴ ƻǘƘŜǊ ȄǎŜŎΨǎ ǿƛƭƭ ƛƳǇǊƻǾŜΦ  

Å JES, resolution and lepton ID efficiencies should improve.  
Å Without any systematics, include only statistical uncertainties = best case 



Z´Ątt Projected Sensitivity  
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Exclusion limit 
G = 1% 

Exclusion limit 
G = 16% 

Two signal models: Narrow resonance (Z´) with 1% width 
                                   RS KK gluon resonance with width ~16% of mass 

All-hadronic 
 
 
Discovery for G = 1% 

All-hadronic 
 
 

Discovery for G = 16% 



CMS Plan: 
Re-do tt Resonances 
Plan to redo the Ź projections updating: 

ÅNot a projection but DELPHES, incl. state-of-the-art Phase-2 performance 
from recent TDRs, e.g. high-granularity endcap calorimeter (HGCAL) 

 
 

 

 

 

 

 

 

 

 

ÅCombine lepton+jets and all-jets channels 

ÅAdapt analysis strategy for Z´ masses above 4 TeV where off-shell                    
production becomes important. Use PU200. 

ÅAdapt systematics uncertainty scenarios to better understanding (ongoing)  
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